'S^hingPAJ 



BEST 



Page 1 of 2 



(I l)PubUcalion number: 2000-243787 
(43)Date of publication of application : 08.09^000 



(Sl)InLCL 




BOIL 31/60 


(21) /^pIication number : 

(22) Date of filing: 


11-039396 
18.02.1999 


(71) Applicmt : HITACHI CABLE LTD 

(72) lnveotor: SATOTAKUMI 

OKABENORIO 



(54) TAB TAPE AND BGA SEMICONDUCTOR DEVICE USING THE SAME 

(57)Abstract: ^ 
PROBLEM TO BE SOLVED: To prevent short circuit 
caused by uncertain disconnection of a lead by a mediod, 
whffcin wiring leads are disconnected fix>m a feed line by 
a slit 5, and the inner leads arc electrically separated from 
each other. 

SOLUTION: Wiring leads 3 and a feed line4 are 
disconnected ftora each other by a slit 5 , whidi is provided 
crossing the wiring leads 3 after a wiring pattmi is plated 
with Au in a TAB tape manufacturing process. In other 
words, the outline of a semiconductor device formed by 
the slit 5, which disconnects the wiring leads 3 from ±e 
feed lii^4 afiff electroplating is so d^ermined as to be 
bcated between the wiring leads 3 and the feed line 4. and 
the inner leads 3a are electrically separated from each other 
by the slit 5. That is. the wiring pattern 3 is arranged on the 
surface region of flic tape base 10, so fliat flie feed line 4 
does not exist on a region where a semiconductor chip 2 is 

mounted. 
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•NOTICES* 

J«su »«twt Offtc. !• not reepoMlbl. ?«« any 
a^^* e«iw«« by tto* o« this traBSlatiea. 

1 .Tlus document has bem translated by coinputer. So the fi^^ 

2 shows the word which can not be translated, 
ailn the drawings, any words are not translated. 

CLAIh^ 

rS?i?The wiring lead according to individual containing two ormore i^ff? «f "Jj^y 
SSt^ to the ter^ electrode of a semiconductor chip on a tape ^J'^^^^^^J^'^ 
wldch common electric supply Rhine for giving electroplahng to ^ '^l**"! „ 
^^rn S,rSS taoe constituted so that the aperture for bondings whidi prepared swd two or 
SjS<?ietL i^ttiXe^^teSl might bJSTand an i»«r lead imght be connected to ^ 
SrSJSJro?^ ^conductor chip into the aperture ft« 

SSrSi ta^foim which intersects said two ormore wuing ^^^^^T^'^'SST^^^ 
^Sretoner leads become independent electrically, respective^ v*ile sepaiatmg electee supply 

^^^^liJaTlSSlelecbSeof a semiconductor chip on a tape base materud. It is a BGA 
^^:^S^ci^U?TAB tape on which S«mnoo decrtc suij^^ foj jvmg 
S^SSrinTto these wiring lead was prroared. A semiconductor chip is prepared m the field by die 
^f^^KbSe 3d M toe toougb an elastomer. The aperture for bondings us fomied 

SSlo^C^^ce which S^nected to the terminal electode of a •«S?CdSS«^a 

Sj^^BG^^t'semiconductor device acco^ 
fonning s^jpearance Rhine of a semiconductor device. 

[Translation done.] 
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[Translatioa done.] 
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DETAILBD DESC RIPTION . 

[Detailed Description of the Invention] 

pSd Of the Invention) This invention relates to the BGA mold semiconductor device whidi used a 

TAB (Tape Automated Bonding tape and this. 

[00021 

[Description of the Prior Aitl There is a saniconductor device of the BGA ^all Grid Anay) 
package v*ichped5jrms a surfece mount to a printed cinaiitboarf 

description of tiiis BGA mold semiconductor device ±e point that many pin(many items duld> 
ization can be attain, wittmut nanow the pitch between temiinals (Jieai) as conqwred wifli what be 
connect like QFP (Quad Flat Padcage) using an outer lead in each side of a padcage. since die 
dectric junction to a printed circuit board be attain aU over die flat surface section of a package. It is 
diat it is suitable for fldn-sbape-izing and a miniamrizatum, and CSP (Qdp Size Package), such as 
muBGA (U.S. TESERA trademark), becomes possible about what used especiially the TAB tape as 
structure material of a package. . . 

[0003] muBOA package is tape BGA type CSP, and it has fiirdwr flic structare connected wifli the 
lead formed at S chaiactws between a cbip and aTAB t^througih an elastomer (low Mastic resm) 
between a chq> and a TAB tspe. Wifli fliis muBGA tedmique. since the dastomer is made to 
intervene between a ciap andaTAB tape, the thermal stress produced between a padage and a 
printed circuit board can be eased, and the life of a solder ball joint can be raised. 
[0004] Tbe assembly process whidi uses a TAB tape for drawing 4 and manufactur es die 
semiconductor device of muBGA structure is sbowa 

[0005] An elastomer 20 is stuck on die TAB tape 1 which formed the dicuit pattem 1 1 whidi 
contains die wiring lead 3 and a land 12 in one side of die tape base material 10 which consists of an 
insulating fibn, and the TAB tape 30 for BGA widi an elastomer is formed in it ( ibiadQgl (a))- 
r000<n A semiconductor chip 2 is mounted on diis TAB tape 30 for BOA with an dastema 
( drawim^ 4 fb)l . A semiconductor diip 2 is pasted up on the TAB tape 30 flnouj^ die double-aided 
adhesive fifan slack dastamer 20. . , ^. « 

[0007] Subsequently, inner lead 3a of the TAB tape 30 for BGA with an elastomer is fonned m S 
characters witti a bonding tool, and it connects widi flie tenninal dectrode sladc dediode pad 7 of a 
semiconductor chip 2 ( ^ssds&A (c)). That is, flie bonding tool 8 ( diasdn&fi ) cuts dw notdi of 
inner lead 3a, forms inner lead 3 a in die shape of S character fordier. and cames out bondmg wifli 
heat and a supersonic wave on the dectrode pad 7 bfa semiconductor diqi 2. 
[0008 J Subsequently, die electrode pad 7 of flie joined semieonduetDr diqi 2 and le^ 3a are dosed 

widi closure resin 40 (doMdagKd)). , • /j a/.w 

100091 and die solder ball 50 - die part of die land 12 of dw TAB tape 1 - canymg ( iwaoeS («)) 
- addp side - laser marking - or it prints ( djooiBgl (0)- FinaUy. piercing fiom die TAB tape 
30 for BGA wifli an dastomer, it piecef of an individual ]-izes and considers as muBGA packag^ 
[00 1 0] dius, wifli muBGA padcagc uang a TAB t^ As one means for attaining a fliin and a 
miniaturization, not using die wirebonding mediod general to die electrical installation of the wnnjg 
lead 3 of a TAB tme, and the electrode pad 7 of a soniconductor diip 2, as shown in towm &J The 
anerture 6 for bondings (bmuling window) is foraaed in die part of die TAB t^ located in right 
above [ of die electrode pad 7 of a semicondHCtor diip 2 ]. niis part was built duoufi^ inner lead 3a 
of flie wiring lead 3, tiie bonding tool 8 cut one side of Uw wiring lead 3 like dnadDKJfi , and the 
appioadi (inner lead bonding) of striking fliis against die dectiode pad 7 of a semiconductor chip 2 
■direcUy is taken. 

Sroblem(s) to be Solved by die Invention] By die way, die wiring lead of aTAB tape decHoplales 
Au for die abovennentioned connection mefliod, aldiough Cu foU is generaUy used. In drderto 
peribim diis plating, as shown in drawings , in die production process of a TAB tape, each wmng 
Ittd 3 coniiected widi tiie electrode pad 7 of a semiconductor chip is in die condition of havmg been 
connected by electric supply Rhine 4. . . . , . 

[0012] Furfliennoie, in case it is connection fmner lead bonding) between a tennmal electrode and a 
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tviring lead since electric supply Rhine exists in a package in the conventional technique even after 
separating this package ftom a TAB tape, if tme side (electric supply line side) of a wiring lead is not 
cut certainly, it wiUdiort-^ircmt by tenninalinter-dectrode. ... 
[00131 In oidw to cut certainly one tide (electric supply line side) of a wirmg lead, in an umer-lead- 
bonding process, it is necessary tofixthetapepartofa package edge with a fixture. However, it is m 
the faclination to bring package size (tape size) close to a chip size infinite, and, for this reasm, the 
fixed cost of a tme decreases, cutting of die lead at the time of bonding may be beeommg difficult, 
contact (short) of the once cut inner lead may occur, and positive fixed *»**•• may become a fiital 
problem on flie function of a product 

10014] Tbe purpose of this invention is to offer die BGA mold semiconductor device usmg the TAB 
Ue and this to which the fiudt of the above mentioned cooventioiial technique is canceled, and do 
not have the need of cutting a wiring lead fiom an electric supply line side m an inner-lead-bondmg 
mocess. therefore short generating based on cutting of an uncertam lead ti m mnffJead-bonding 
process cannot take place theoreticaBy on package inanuficture and which have higji depenfl*^^ 

MaL for Solving the Problem] In order to attain tfie above-mentioned purpose, the TAB tape of 
Oiis invention The wiriAg lead according to individual containing two or more inaa leads ele^caUy 
connected to flic terminal electrode of a semiconductor chip on a t^ base material. It is ttie TAB 
tape on which common electric supply FWne for giving electroplating to these wiring lead was 
^eoared. In the TAB tape constituted so that the aperture for bondings 
mwe inner leads in the tape base material might be built and an 

teiminal electrode of a semiconductor chip into the aperture for bondings After electioplatin&a slit 
is orcpared in the form which intersects said two or more wning leads between said iqperturefinr 
boEs. and said common electric supply Wmie. While separating electric supply Rhme ftoin a 
wiring lead by this sUt. said two or more inner leads are made to become mdepoideol eiectncally, 

loOlSwfoJI^^flJe^^ 

which the BOA mold semiconductor device of this invention is eiectncally connecled to the teimmal 
electrode of a s<fmiconductor chip on a tape base material. It is aBGA mold semioonduclar device 
usina the TAB time on virhich common electric supply Rhine for giving electr^lating to these wrong 
S^vas prepared AsemicomluctorcUp is prepaiedmaiefieM by 

3dTAB^ through an elastomer. The aperture for bondings uj formodmlhe tape base mataul of 
apart withll^^ich said two or more inner leads exist In theBGAmold «^ 
ejected to the terminal electrode of a semiconductor ch^ the inner lead which exiate in 
overwhich this aperture for bondings was built After electroplating, js^eparedmtlw fom 
which intersects aid two or more wiring leads between said aperture for bondmgs, and said common 
^cIS^rSic. Whfle separSBTelectric siwly «^ 

SS^kSr leads are made t?become independent electricaUy. respectively, ami rtconnecte with 
the terminal electrode of a semiconductor chip, without cutting the mner lead over which said 

JSS??^'SS3r tKi^n has the sfit formed in order to separate electric fm^f^ 
flomawiringleadafterelectroptotinginhavingdetemiinedtt^ 

a wiring lead and electric supply Rhine, and having made said two or more ^"ffi^* 
indepewknt, respectively. By this, in the case of comiection betweoi tte teminal fj^^^^ 
JSdu^r <Sip. and a wiring lead, the need of cutting a ^ lead » "W^^ 
Se is lost, and short generating of the lead on package manufiusture can be abolished tooreticaUy. 
100181 In the TAB tape or BGA mold semiconductor device of this mvention, it is pwd to prepare 
80 that said sUt may form appearance Rhine of a semiconductor device (chums 2 a^ 4)^e 
description of this gestalt is to have arranged the location of de^c ^^V?^^^^^^ 
pK to tiie wiring lead of a TAB tq* oa the outside of a padtage. "1^ « « to the powxw^ can 
53 in the need that tins cuts a wiring lead fiom an electric siwlylmsn?^ . 
connection between tiie terminal electrode of a semiconductor chip, and a wmng lead, and can be 
tilepietically sibolished in short generating on package manu&eture. 
(00191 
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[Embodimnt of die Invention] Hereafter, diis invention is explained based on the operation gestalt 

rwvti rta^^ng 1 iflite Plan having abowa the condition ofbaving used die ebrtomer 20 and having 
Uiried ttw3con*ictor chip 2 like domo&i (a) on the TAB tape I concerning 1 opewtion gestalt 
of this mvention, and in orier to mate an understmding easy, it «>q?re8ses ti»e wifi^ 

electric stroply Rhine 4 wife the maxinwim front fece. , . c, 

r00211 The TAB tape 1 is formed on the tape base material 10 which consists of an msulatmg film, 
md this tape base material 10, is prepared on the tape base material 10 as weU as the 
according to mdividual containing two or more inner lead 3a electrically connected with the tenninal 
electrode slack electrode pad 7 of a semiconductor chip 2, and has common dectxic supply Rhine 4 
for irivinff electioptaling to the above-mentioned wiring lead 3. Mbieover. dw TAB tape I has the 
8peSire6 for bondings formed in the base material 10 in the part ta wh^ 

mentioned inner lead 3a exists. • i. . v 

[00221 As mentioned above, as a result of fbnning die aperture 6 for bondings m the t^ l»ase 
material 10 in tiie part in which two or more above-mentioned inner lead 3a exirts, diis apature 6 for 
bondings is built over two or more above-meadoned inner lead 3a, and it exists in die TAB^ 1 . 
Two or more of sudi inner lead 3a has extended by die same widdi of face, and the notdi whidi 
serves as a cuttmg location in die middle ofinner lead 3a lite before is not pr^ared. 
rnn?^i In thi « rirawipg 1 . die wiring lead 3 and electric supply Rhine 4 are divided by die sUt 5 
mepared in the fonn which intersects diese wiring leads 3 after Au plating termination of a encmt 
nattam 1 1 in die production process of a TAB tape. If it pots in anoflier way, appearance Rhine of 
fee semicondudor device formed after electroplating of fee slit 5 whidi separates dectac supply 
Rhine 4 fiom fee wiring lead 3 is sppointed at coming on fee wirii« lead 3 between Ito w^ 

and electric supply Rhine 4, and it dissodates so feat two or more inner lead 3a may become an 
independent existence dectricaUy by fee dit 5, respedively. That is, fee drcmt pattern 3 is arranged 
sBi^ electric supply Rhine 4 may not exist in fee fidd side (padcage inside 
appearance Rhine of a semiconductor device) in which a semicondudor chip 2 is earned among fee 
surfece fields of fee Upe base material 10 in fee TAB t^l. , ^. . 
r0Q241 Diaadng^ is a cross section for a bonding area in an mner-lead-bondmg process, ana snows 
LcooSKSt fee bonding tool 8 got down to electrode pad 7 part exacdy. and bon«hng was 
completed- Inner lead 3a over which fee abovennentioned aperture 6 for bondmgs was budt is stock 
bvXsure and comiededto feetemiinddedrodedadcelectiodepad7 of asan«^ 
the bonding tool 8 as shown in dasnngl • Although inner lead 3a is cut by fee former at this ttme. 
inner lead 3a is stuck to fee electrode pad 7 by pressure in feis invention, wifeout bemg cut 
f00251 That is, in fee fonner. as shown in itasEagl . dedric supply Rhine 4 caists m fee sur&ce 
fidd of fee tape base materid 1 0 of fee TAB tape I in fee semicondudor chip 2 loading-side, ue., 
fee inside of a semiconductor package. Consequentiy, since eledric sqiply Rtane 4 wiB 
• semiconductor padcage when fee bonding tool 8 gds down to fee part of fee eledrode pad 7 ewicjr 
Bte dmada&i Sfeefomier and bonding is complded. if fee wiring lead 3 is not certaj^r^hy die 
eiecSwSpS Rhine 4 side at fee time of bonding, as an electric diort n^ 
winbecomi a defed compldely. Tberefore. in order to deddethe locdumto 
necessary to carry out fee cutting, it is necessary to attadi a notdi to a tod- fa order to I>wp««»5» 
SS^ale^isnecessaiytomdreUttgewidfe of fiu^ of fee lead which becomes^ 

wiU become hindrance when advandng pitdi-izdion. Moreover, m fee foimw, m owow «« 
certainly one side(eledric supply Rhine4ode)of the wiring leadsman m^ 

Sc«^iti6nece«aiytos^ 

be fixed wife a fixhire, and becomes a fkUurewh«i making package sue smalL 

100261 However, in feis operation gestalt. dectric supply Rhine 4 did not exist in fee padtagefiom 
drawiigJ. but since fee wiring lead 3 had been indcpendem electrically respej^ly.tto^ 

iSd'TS cuttij^ fee dectric supply Rhine 4 side Oiadtap oi^) was lost thai what 
la neeessaiy is to just only be joined to fee dectrode pad 7 in fee umer-lead-bondmg process of 
SSi: Moreover, since the need of dtaching a notdi to cadi wiring lead 3 for cuttmg was tost. 
^^oitdHizationofaleadwasattdned. ^ ■ ^/v/x. 

[0(n7] ^foreover. according to fee mamiftchnre approach already stated by doaoag^ (a) - U9» an 
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elastomer 20 is used for^sffiffiU . it caiiies a semiconductor chip 2 in Uie TAB tape L * sUt 5 cuts 
each wirinfl lead 3 and electric supply Rhine 4 further, and the semiconductor device of theBGA 
shuctureiathe condition of having made the inner-lead-bonding process electfcaUy jomedtottie 
electrode pad 7 of the semiconductor chip 2 which is visible to through a wmdow [ of flie aperture 6 
fabondings 1 completing is shown. Evenif its fixed cost of a tape decreases on the TAB toqw 1 
since it does not need to be cut in an inner-lead-bonding process and inner lead 3a attained 
miniaiuiizations, such as CSP, the danger that inner lead3a wiU contact does not emst m essence. 

of the Ihveotionl As explained above, according to this invention, the following outstanding 
efifectiveness is acquired. a* 
r00291 In the BGA mold semiconductor device which was constituted usmg a TAB tape or thu 
according to invention according to claim 1 or 3 Since it detcnnined that the slit formed in order to 
seoarate electric supply Rhine from a wiring lead after electroplating came on the wmng l«d 
Sween a wiring l««d and electric supply Rhine and said two or more inner leads were iMde to 
become independent, respectively In the case of connection between the Unmnal electrode of a 
semiconductor chip, and a wiring lead, the need of cutting a wring lead ^ «» ete^ siwjy hne 
side is lost, and short generating of the lead on package manufectuie can.be aboLshed thooretically. 
r0O3O1 Moreover, ance said sUt formed anpeatance Rhine of a semiconductor devi^ 
semiconductor device of the BGA mold constituted using a TAB tape or fliis accaidmg to mvenlion 
according to claim 2 or 4. common electric supply Rhine for perfoimmg Au platug to awmng lead 
does notremainby the TAB tape production process in a semiconductor device. Therefcre, smce a 
wiring lead wiU become independent dectricaUy, it can lose theoretically short [by poor cutting (un- 
cutting) of the lead at the time of the bonding which itjbecomes unnecessaiy to have cut the wumg 
lead at the time of inner lead bonding, and had become a problem with fte conventional tochmque / 
poor]. 

[Translatiaidone.] 
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